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QUESTION 8
During a hockey game, a player hits a stationary ball, having a mass of 150 g. The graph shows how the force on the ball varies over time.
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8.1	What is represented by the area under the graph?
8.2	Calculate the velocity at which the ball leaves the hockey stick.
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Question 9

The graph below shows how the momentum of car A changes with time just
before and just after a head-on collision with car B.

Car A has a mass of 1 500 kg, while the mass of car B is 900 kg

Car B was traveling at a constant velocity of 15 m.s~* west before the collision

Take east as positive and consider the system as isolated

MOMENTUM VERSUS TIME GRAPH FOR CAR A
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9.1 What do you understand by the term isolated system as used in physics? (1)
Use the information in the graph to answer the following questions.
92 Calculate the:
921  Magnitude of the velocity of car A just before the collision 3)
922 Velocity of car B just after the collision (5)
923 Magnitude of the net average force acting on car A during the
collision “)
131
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Summary

Application oblem types:
1. Two objects collide and
continue to move as separate
Defnitions s second law abjects after the colision:
« momentum XP-X:
= Newton's laws MVat MVa =MV + meVay
« Impuise Conservation
- Elastic of linear 2. Two objects colide and unite:
Amomentum formula: * Inelastic collisions  momentum X=X
pomv MVt mVs = (ms+ myV,
Elastic and
inelastic 3. Two moving objects that are
i initially joined, then separate:
Change in momentum collisions Ty 1o
nange in momer MOMENTUM o s
A =mV,-m¥; R L.
(M + M)V =my Vgt M,V
Unit for momentur - 4. Twostationary objects that are
Newton's second Two statiol
Kgmst i tormeat initially joined, separate (e.g.
‘momentum during an explosion):
___——mpusemomentum Foua=Ap /At Ypi=Xp:
Application theorem 3 3,
ApFoat (M + MV = mif me Ve
0= myvy + MoV
MyVa= - MV

5. An object falls vertically onto
another object that is moving
horizontally below it:
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Conservation of linear momentum

Should be an Isolated system
Isolated system is when the
resultant (or net) external forces
acting on the system is zero.

Zpi = T

POSSIBILITY 1:

Two separate objects move towards each other and
collide, after the collision they bounce off each other
and move away.

Think of snooker balls colliding

MV + My = myvy MgV g

POSSIBILITY

Two separate objects move towards each other
and collide, after the collision they combine and
move as one system.

Think of cars colliding and sticking together.

There can only be one velocity for objects that

are joined. For this scenario it will be vy.

MYy +myvy; = (my +my)vp

POSSIBILITY 3

Where there are 2 objects that start as one
(connected) system, after an explosion they
move apart and are now two separate objects
Think of a trailer connected to a car.

There can only be one velocity for objects that

are joined. For this scenario it will be v;.

My + M)V, = myvy g+ mavyy
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QUESTION 4 (Start on a new page.)

A simple rocket system consists of two parts, A of mass 3m, and B of mass 2m, as
‘shown in the diagram below. B is stacked on top of A.

B B
m 2m
v
A

wla

am

BEFORE EXPLOSION AFTER EXPLOSION
41 State the principle of conservation of momentum in words.
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lgnore ALL extemal forces on the rocket.

42 Calculate the velocity of B in temns of v immediately after the intemal
explosion.
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The graph below shows the average force exerted by A on B during the intemal
‘explosion as a function of tme.
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43 Name the physical quanity represented by the area under the graph. )

44 Redraw the graph in your ANSWER BOOK_ On the same set of axes, sketch
the graph of the average force that B exerts on A as a function of time. @

oy
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QUESTION 4 (Start on a new page.)
4.1 ‘What is meant by an isolated system in physics?

During an experiment, a rocket of unknown mass is mounted on a toy cart of mass
20 kg. The cart-rocket combination moves at a constant speed of 2,5 m- st along a
horizontal floor.

At a certain instant, the rocket is fired horizontally in the direction of motion at a speed
of 30 m's™. As a result, the cart slows down to a speed of 0,6 m-s™, as shown in the
diagram below.

Ignore frictional effects.

30ms’

-

Before rocket is fired

After rocket is fired

42 Use relevant physics principles to explain why the firing of the rocket will slow
down the cart.

4.3 Calculate the mass of the rocket at the instant the rocket was fired from the
toy cart.
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